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Ineroduceron 


The test questions on the following pages are based on the Chemistry 20 
program objectives as developed for Alchnem’20, 1978. The objectives 
Weeted in therTable of Contents are those found in the Alchem program. 
Questions based on these objectives were developed in 1979. In 
addition, those questions which were developed in 1975 were updated. 
Both sets were field tested during the 1979-81 schools year in Edmonton 
public high schools. A review was completed during the summer, r9si. 
It is intended that these assessment materials serve as useful 
assessment aids to Chemistry 20 teachers as they carry on their science 
evaluation program. 


Test Question Organization 


The test questions are organized in the booklet according to unit and 
objective headings (Table of Contents). Find the concept area(s) you 
are interested in testing and select the appropriate questions. For each 
question, in the left-hand margin, two or three figures are listed. 
These figures indicate: 


Pathe call Mumbet for the question, 

2. the proportion of students who answered the question correctly 
during field testing, and 

3. the correct answer choice. 


The call number for the question is composed of three or four parts. 
First the unit is indicated (G, H, I, or J). Second, the objective 
being assessed within that unit (the objective number as given in the 
Table of Contents) is given. Third, the question number within that 
objective is listed. An example is H3.10 which means the tenth question 
on objective 3 in Unit H. These three pieces of information give every 
question or piece of textual information a unique call number within the 
question booklet. 


In addition to these three pieces of information, some PMG Cnet 
descriptors are added when necessary in the fourth pact, of thescall 
number. An asterisk (*) means the objective listed immediately under 
the mein call number is also assessed either in that particular question 
or in one of the questions found in that question set. An example is: 


H7.4* - Question 
H2* or 


Textual Information 





This means the fourth question in the objective 7 section is on both 
objectives 7 and 2 from Unit H. This fourth part may also include two 
additional pieces of information. Avcepital “D “may be there ai a 
hand-drawn diagram or symbol is included in the question or piece of 
textual information. A capital "T" may be there if the text is required 
information for subsequent questions or is one of those subsequent 
questions which is dependent on a piece of text. 
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The difficulty rating for most questions is given next. This 
proportion, which tells the number of students who had success with the 
question, is a three digit number based on 1979-80 data. Questions that 
were revised extensively or added to the booklet during review do not 
have a difficulty rating. 


Preparation of Classroom Tests 


Classroom tests may be prepared the traditional way or their master may 
be requested from Student Assessment. Information about this procedure 
4s available from Mrs. S. Michaels, Student Assessment. 


Scoring and Analysis of Classroom Tests REVISED 1977 


If multiple-choice tests are submitted for scoring and/or analysis, they 
should consist of a minimum of 30 test questions and have been 
administered to 75 or more students. For schools (teachers) desiring 
only scoring, key sheet and class sheets should be completed as 
indicated in the NEW "“Test-Scoring Service Information Booklet, Version 
2, September, 1976." Then the answer sheets (brown or green), key sheet 
and class sheets should be sent directly to the computer data processing 
Pee entice). At JSB, a test scoring printout will be prepared for each 
test and directly returned to the school. For schools desiring both 
scoring and item analysis of student data on a particular test, the 
teacher concerned should contact Mrs. A. Mulgrew, Student Assessment. 
Arrangements for providing this information for the particular test will 
be made. 
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TABLE OF CONTENTS 


UNIT G - CHEMICAL BONDING 


Upon completion of Unit G, Chemical Bonding, the student should be 
able tos 


Gi. Gnderstand wy ecnemical* bonding’ occurs ~~ ~ % % % % + + s © % 

G2. understand the interactions that are involved in chemical 
bond ing e e e e e e e e e J e e e e e e e e e e e e e e e e e 

G3. distinguish among covalent bonding, ionic bonding, covalent 


metworkm bondines: andsmetallic™ bonding ©. 2 «s+ ss ss 6 @ » 


G4. relate number of valence electrons to the kind of bonding and 
Demo nome Woocence Ste SUITE PP ae lhe a een er seis ees 

G5. draw Lewis electron-dot diagrams and structural formulas fon 
simple molecules e e e e e e e ° e e e e e e e e es e . e ® e e 

G6. understand electronegativity and predict the polar nature of 


bonds e e e s e e e ° e e e ° e e e ° e e ° e e es ° e ° e e Co 


G7. predict the shapes around central atoms of simple molecular 
substances, and determine the polar nature of molecules ... 


G8. understand the nature of intermolecular forces »« - + + + + «© + 
G9. distinguish between the two main kinds of intermolecular 
Poreese= van’ der Waals forces (including dipole-dipole forces 


and London dispersion forces) and hydrogen aati beycoy Chet ey Sao 


G10. relate types of intermolecular forces to some properties of 
Po eCue PaSubStLaAnces: «4 6 + « © 0 6 6 [6 fs 2 0 be 0 oye 68 
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UNIT H -— ORGANIC CHEMISTRY 


Upon completion of Unit H, Organic Chemistry, the student should be 


able to: 
ae distinguish between organic and inorganic compounds . +... - 
H2. recognize hydrocarbons and distinguish between the aliphatic 
hydrocarbons (including alkanes, alkenes, and alkynes) and 
aromatic hydrocarbons . e e e e e e e e e e e e e e e e e e ° 
3. name and write structural formulas for the first ten members of 
thealkane, alkene and alkyne series and some of their simpler 
isomeric forms and name derivative compounds of benzene . .- . 
H4. describe the characteristic bond type associated with the 
aieanes eral keneaq wa Liynes fand (benzene 9 i+. itslef) “6 oe ee Tete 
HS. describe and account for some physical and chemical properties 
characteristic of alkanes, alkenes, alkynes and benzene .. .- 
HO. identify some of the more common hydrocarbons and describe 
some of ele ar wses e e e e e e e e e es ° e e e es e e e e e e es 
He. recognize the application of such processes as fractional 
distillation, catalytic cracking and polymerization .«. +. - 
H8. name, identify the functional group and its structure, and 
describe and account for some physical and chemical 
properties of some alcohols, carboxylic acids and esters... 
mo. recognize the process of esterification and relate the 
products (esters ito theix, natural occurrence, i GM - + + + « 
H10. identify some of the common alcohols, organic acids and 
benzene derivatives and describe some of their uses -. + + « - 
H11. (optional) name, write structural formulas for and list 
chemical and physical properties and uses fomeadikylehnalides. . 
H12. (optional) name, write structural formulas for and list 


chemical and physical properties of cycloalkanes and 
Poa wsencoinig: Baceehcuk Cir Fae GUE TAbCCiGike ds + + + 
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16. 


if. 
18. 
ek 


ELO. 


Lit 


pO ay 


UME, 
E14, 
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eompletion of Unit I, 


Solution 


’ 


the student should be able to: 


define and use the terms concentrated, dilute, solute, 


Solvent, 


do the basic moles, mass, 
COMVERSE EONSY Sh +f sf dd Teti\s 


describe the procedure for preparing (and prepare) a solution 


of known concentration .. . 


dilute a solution to give a solution of known concentration 


saturated and aqueous 


e ry 


and to do dilution calculations . 


define and use the terms electrolyte and nonelectrolyte and 


concentration, 


solution volume 


e 


classify solutes as electrolytes and nonelectrolytes .»«.. - 


write dissociation equations 


do calculations involving the concentration of 1onie species 


SsOLUEOn ° e e e e e ° e t) e 


faesnemend use the term solubility in a qualitative and 


quantitative sense ».- ++: > 


do calculations relating to the quantitative getinition, of 


SOlUDLILEY Seeds cos “GeO e- 


a 


° 


e 


e 


e 


list the factors which affect solubility ....- 


demonstrate proficiency in the laboratory technique of 


pipetting. e e e e e e e e e 


(The objectives following refer to Unit L materials. tnat,are 


optional.) 


list or identify four types of single replacement reactions 
in solution and two types of double replacement ~eactions in 


SG) LGNE TOG e ° e e . e e e e . 


srite net ionic equations for the above reactions in 


SO uMCL Ones clk» Le weet af ey) é 


do stoichiometric calculations relating to reactions in 


e 


solution using nonionic equations 


do stiochiometric calculations relating to TesctLons in 


solution using net ionic equations 


Va = 


° 
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CHEMICAL BONDING 


Objective 1: Understand why chemical bonding occurs 


Ar will not form a chemical bond with Cl atoms because 


A. 
Be 
C. 
dD. 


The 


A. 
Be 
C. 
D. 


GYrexists naturally as C19 

Cl has electrons in all four orbitals 

Ar already has 2 electrons in each valence orbital 
Ar is too nonmetallic 


reason why all chemical bonds are formed is to 


fill the inner orbitals of atoms with electrons 
make available more bonding electrons 

cause a transfer of electrons 

produce a more stable electron distribution 


Chemical bonds form for all of the following reasons EXCEPT 


Nee 
Be 
Gs 
1O\e 
The 
Ave 


By 
Gre 


D. 


a tendency to achieve a lower energy condition 

attractions between nuclei and electrons 

a tendency for atoms to fill energy levels with electrons 

a tendency of bonded atoms to react more readily than unbonded 
atoms 


FALSE statement concerning the nature of chemical bonds is 


Chemical bonds can result from the simultaneous attraction for 
valence electrons by two or more nuclei of closely approaching 
atoms. 

Separated atoms are more stable than chemically bonded atoms. 
Chemical bonds can form between closely approaching atoms if 
their valence electrons are rearranged so as to produce a net 
attraction between them. 

Energy is always required to separate atoms or ions that are 
chemically bonded. 


When atoms combine to form a molecule, their energy condition 
after the bond is formed is 


A. 
B. 
C. 
D. 


less than the separated atoms 
greater than the separated atoms 
the same as the separated atoms 
none of the above 


When an H atom and a Cl atom react, a chemical bond can be expected 
/to form because each atom tends to 


A. 
B. 
C. 
D. 


acquire a stable octet 

acquire a valence orbital population oi. two electrons each 
form an ion to obtain an octet of electrons 

gain electrons to become like the nearest noble gas 
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UNIT G — CHEMICAL BONDING 


Objective 2: 


Understand the interactions that are involved in chemical 
bonding 


The theory of the electron pair and lone pairs, in the formation of 
the covalent bond was first proposed by 


Lewis 
Gillespie 
Bohr 
Rutherford 


When potassium metal, K(,), reacts With chlorine gas, Cloy¢), 2 
very strong chemical bond is formed because of simultaneous 


A. 
B. 


Ge 
De 


attractions 
attractions 
neighboring 
aeeraelLons 


of shared electrons by the nuclei of atoms 

of the nuclei of atoms for all the electrons of a 
atom 

of oppositely charged ions 


repulsions of the valence electrons by neighboring atoms 


UNIT G — CHEMICAL BONDING 


Objective 3: 


Distinguish among covalent bonding, ionic bonding, 


covalent network bonding, and metallic bonding 


The compound that would most likely be held together by ionic 
bonding is 


INe 
Bre 


Sicl, 
CaClo 


Dee oo 


An example of a molecular compound is 


Ie, 
Be 


NF3 
Cas 


The compound that is molecular is 


Ne 
B. 


Li 70 


CyaeeanGL® 
Ds AgNO3 
Cie Nac) 
D. es 


An ion results from 


A. 
B. 
C. 
D. 


electrons transferring from one atom to another 
electrons shared between two nonmetallic atoms 
electrons shared between two metallic atoms 
nonmetallic complex ions sharing electrons 
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Element X was found to have the following properties. 
we leerormed lonic compounds. 
2. it formed anions when bonding ionically. 


3. It formed a compound having an empirical formula MgX 9 when 
combined with magnesium. 


The element most likely is a/an 


A. alkali metal G. alkaline earth 
B. halogen D. Group VIA element 


The kind of bonding in HgClo(,) is the result of 


A. He2t and Cl~ ions attracting each other in a 3-dimensional 
array 

Bee eonly one Hg2t and one Cl” ion attracting each other 

Ce He2t and G17 attracted to shared valence electrons 

D. Hg and Cl atoms attracted to shared valence electrons 


The type of bonding that is characterized by positive ions 
attracting free valence electrons is 


Ko  al@nnuke Ge metallic 
B. network covalent D. covalent 


Bonding that is characterized by covalent bcuding of atoms to 
adjacent atoms within a 3-D lattice is best illustrated by 


hy ee Ga C05 
Bre Nac. Dye H50 


The simultaneous attaction of an atom for adjacent atoms within a 
3-D lattice of atoms by means of covalent bonds describes the type 
of bonding found in 


pm 514) eae oe) 
Ee te0l;.) D. C02(s) 
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UNIT G — CHEMICAL BONDING 


Objective 4: Relate number of valence electrons to the kind of bonding 
and to bonding substances 


A certain atom has one bonding electron, three lone pairs and 
twenty-eight electrons within its inner energy levels. This atom 


7s 
A. chromium C. bromine 
Oe Reed She Deuw scandium 


The following question refers to the imaginary Elements X and Y. 
Both are found in the upper part.of Group IVA of the periodic 
table. The kind of bonding expected when X and Y combine is. 


eee OULG Gane network covalent 
B. nonpolar covalent Depo en A and Ss 


The number of lone pairs of electrons around a chemically bonded 
carbon atom is 


Ae 0 Cart 
Be. 2 i 2ior 4 


The molecule listed below with one lone pair of electrons around 
its central atom is 


A. OF» CG.  SCl5 
Seg AO) Dee NES 


The number of bonding electrons in atoms of Group VIA elements is 


ey as oh Oiaes 
ee Do 


The compound that’ contains a double bond is 


ee BLO Gr No 


When an atom of calcium collides with an atom of oxygen, electron 
transfer takes place. he oxygen atom attains an electronic 
configuration identical to 


A. argon Ge. nitrogen 
B. neon D. carbon 
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The number of 


is 
ee Ges 
Be y De 


The number of 


AS 3 C. 
B. 4 D. 


bonds between nitrogen atoms in a nitrogen molecule 


The molecule listed below with a triple bond is 


A. CoH, G5 VOSo) 

B. HCN De eNGls 

Aptripee bond as present in 

B. C05 Doe) 

The compound that contains a triple bond is 

jee Put) C. C3Hg 

Eee NG Ds *HCN 

The following question refers to the imaginary Elements X and Y. 


Element X is found in Group VIIA and Element Y is found in group 


WIA of the Periodic Table. 


The type of substance produced when X% 


and Y react could NOT be characterized by 


A. lustrous, good conducting solid 
B. gas at room temperature 


C. liquid consisting of mobile molecules 
D. solid characterized by a crystalline structure 


Suppose an Element X is in Group IIA and an Element Y is in Group 
VIIA, the empirical formula for the compound between X and Y is 


ees OS Ge 
i 4 Ds 


Xo¥ 
XY9 
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UNIT G —- CHEMICAL BONDING 


Objective 5: Draw Letwris electron-dot diagrams and structural formulas 


for simple molecules 


Themcornne ct 


rl wes 
6 A Ce ates Gl Cy 
9G), 8 
H 
Be Seah Ge : Die 





ve Satis i Ge 
Bie See: De 
Be anes 
d The correct structural formula 
(ge Ws oe | sone CL Gs 
B. oS = i = 1G Ds 


a 


A 


electron-dot diagram for chloroform, CHC13, would be 


NEIL RB 1 Ble 8 


ee 


Cl 


Lewis (electron dot) diagram for SF» is 


Sy Beas 


Or NoHoFCL AS 


foe a= GN eat 
Lf 
Pee ean CL 


L 






mite JIM = se 


closd wnt 3f eetepeie 


iqale2 “ol 1 


s J3927V00 eT : 
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The cGonrect structural formula for ethanol is 


L don 


The correct Lewis electron-dot diagram for C3F, is 


Ar : : F 4 F 
A. 5 ¢ ee Ce. C : ha Ceres EC *eGrtceCe ee 
eracgnesy Fe: :Feee nea! 
tis 7 Pe Pe 
ie, te ic ee LF = D. ew 1S ‘¢ : C : F 3 
‘Soe ea aa a eee 


UNIT G - CHEMICAL BONDING 


Objective 6: Understand electronegativity and predict the polar nature 
of bonds 


Which statement best explains why fluorine is the most reactive 
nonmetal? 


A. Fluorine is a gas at room temperature. 

B. Pigorine has» the’ largest electronegativity of any of the 
elements on the periodic table. 

C. Of all the halogens, fluorine ig the one most like its nearest 


noble gas. 
D. It has the lowest atomic number of the halogens. 


The electronegativity of atoms 


always increases with increasing atomic number 

generally increases in going down a group of the periodic table 
always increases in going from right to left across a period 
generally increases in going from left to right across a period 
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The bond with the strongest bond dipole is 


Aes Gir 
eee ose O 
es Netw Gh 
iy ee F 


The atom with the greatest attraction for a shared pair of 
electrons in a chemical bond could be an atom in the 


A. upper left corner of the periodic table 
Bees upper Yieht corner of the periodic ‘table 
C. lower left corner of the periodic table 
Dove lower right corner of the periodic table 


The CORRECT statement regarding electronegativity is 


A. Electronegativity is the actual measured force a nonmetallic 
atom has for valence electrons. 

B. Electronegativity increases from right to left within a period. 

C. Electronegativity increases from top to bottom within a group. 

D. Electronegativity is smaller for metals than nonmetals. 


If the following pairs of atoms were to form a bond, which would be 
the correct method of representing the bond dipole formed. 





een parece 
14, O— CL ae Cl=20 
< ae 
Cae, thee pa ar 
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Bee No 
eee Cee aud 8 Clan leo aie 
pega TOULy Di el eacde 


Francium is assigned the lowest electronegativity number because 


A. Francium belongs to Group IA which is farthest from the noble 
gas family in the periodic table. 

B. Francium is a metallic atom. 

C. Francium has the smallest attractive force for shared electrons 

D. Francium exist as solid in room temperature and this means pe 
has the least amount of energy to hold on to its valence 
electrons. 


The molecule which contains NONPOLAR COVALENT bonding is 


ame OLY: C. OF 
B. CCly D. O95 


7 
| - 
| ml, 
, ' 
: | = 7é c S fi ! 
j 
! 
- ar 
i 
i 
f 






<5 28 


“hie € = 


7 t dobshees® 
Sia 


vali a 


muh aniee 







; ae oW 


ms : nz‘ 






4 \s ; y 
3) fin? . Lee | 


Pies cal fades i 


Veg 





me 4. 
me: 
on 






ae ‘an 





} 


io = 
736 i cae aha : 
shia: eae 
“4 4: ian eee 






im De at 
"et. 


ae A ee 
PPreqn aie wp tS 
a. — . 
- ets Ley "'" 
y .% 





& 
) > 
. 


= : : 










The 


AS 
B. 


D. 


The 


electronegativity of atoms always decreases as 


the atomic number decreases within a group 

the nonmetallic property of atoms increases within a period 
the metallic property of atoms increases within a group 

the number of valence electron of atoms increases within a 
period . 


most polar covalent bond is 


Ne——O Compa a CL 
iS ae De G = 5 


CORRECT statement pertaining to electronegativity is 


Electronegativity is the relative force of attraction between 
metallic atoms and non-metallic atoms. 

Electronegativity causes the movement of atoms towards one 
another. 

Electronegativity is the relative attraction which a 
nonmetallic atom has for a lone pair electron. 
Electronegativity is the relative attraction that an atom has 
for shared paired electrons in a covalent bond. 


The reason the electronegativity of fluorine is assigned the 
highest arbitrary number is that iio rine 


ve 
Bie 
C. 


D. 


has the greatest tendency to share electrons 

has the greatest attraction for shared pair electrons 

exists as a gas at room temperature, therefore should have the 
greatest energy for bonding 

has the lowest boiling point of all the elements in the 
periodic table, therefore, the most reactive 


UNIT G -— CHEMICAL BONDING 


Objective 7: Predict the shapes around central atoms of simple molecular 


substances, and determine the polar nature of molecules 


The V-shaped molecule listed below is 


ts 
By 


HS C202 
CO> D. HCN 


The substance below which represents a polar molecule would be 


A. 
B. 


NH3 Cercle 
1 . O 
ae BE 80: 
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The molecular formula that represents a polar molecule is 


B. HON D. Coly 


The correct representation for the molecular H 
dipole of the molecule shown to the eign is | 


fge  G ame see i we 
a 
B. vas ae 


The nonpolar molecule listed below is 


es Sui Co. -Ha0 
Bh CoHg De CHC13 


Use this information to answer the following question(s). 


Substance is CHy, 


Substance slow fly) 
Substance is Ho 


Substance 


1 

2 

3 
Substance 4 is BF>-.. 

5 18 Hos 

6 


Substance Le CoH9 


The substances that are linear in shape are 


See esnd Oo OnLy Ce eee ede ony 
coe and oO only Do ely andes ony 


The substance that possesses a multiple bond is 


er Cale) 
th Dae 


The shape around each C atom in CoH3Cl1 is 


Ae trigonal planar 

B. modified trigonal planar 
Coeeteccanedral 

D. modified tetrahedral 
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The chemical formula of a compound which consists of pyramidal 
shaped molecules is 


hey Oceny | C. CoHo 
B. HS D. NF3 


The substance that is V-shaped around the central atom is 


ING CO9 Ge HS 
B. BF3 Dees ae 


Of the molecules listed below, the one exhibiting a pyramidal shape 
around the central atom is 


pe S09 Gs NH3 
Bye Inks D. CoH, 


The molecule listed below with a trigonal planar shape around a 
central atom is 


A. NF3 (Gi OFs 
pe VY brS Dee Goity, 


The shape around the O atom in C150 is 


Ae Linear GC. oyramidal 
B. V-shaped Demetcre onal planar 


The shape around the central atom of H705 is 


A. V-shaped Ge trigonal planar 
B. pyramidal D. tetrahedral 


The shape around the carbon atom im CH20H is 


A. tetrahedral C. pyramidal 
Ree trigonal) planar D. V-shaped 


The shape around each carbon atom in C3Hg is 


hp wecieonal planar Co (ehaped 
B. tetrahedral D.) “pyramidal 


The shape around each carbon in CoCl, is 


A. pyramidal Cy. tetrahedral 
B. trigonal planar Dad Leas 
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The shapes around the central atoms of the molecule CH3NHOH are 


A. tetrahedral, pyramidal, V-shaped 

B. linear, tetrahedral, V-shaped 

Ce tricone lbaplanary tetrahedral, linear 
D. tetrahedral, pyramidal, linear 


The most likely formula illustrating the actual shape of a molecule 


om Nia is 

AS N Ce N 
“i AS 
H H H H 

pe oe H 0:2 H 


H 
S 4 Qe 
| | 
The linear molecule with no bond dipole is 


ihe CO9 Couey 
Bee 0G19 DIweP, 


The triatomic lineer molecule listed below is 


Be K50 Cc. Ors 
ne CoH» Ds GO 


UNIT G — CHEMICAL BONDING 
Objective 8: Understand the nature of intermolecular forces 
The situation that does NOT involve intermolecular bonding is 


A. methane molecules attracting methane molecules 

B the sulfur atom in an H55 molecule attracting the hydrogen 
atoms 

C. the hydrogen atom of H»0 attracting the oxygen atom of CH30H 

D. forces of attraction holding molecules of H50 together in ice 


Atoms A, B, and C are in the same period and have two, five, and 
seven valence electrons respectively. The chemical formula of a 
molecular compound that would most likely exhibit weakest 
¢ntermolecular forces of attraction is 


A. AgB C. BC 
Dre AC D. Co 
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UNIT G -— CHEMICAL BONDING 
Objective 9: Distinguish between the two main kinds of intermolecular 
forces — van der Waals forces (including dipole-dipole 


forces and London dispersion forces) and hydrogen bonding 


The substance which exhibits the weakest London dispersion forces 


is 
aoe 2s Cr eecel) 
Bom one i: Dov COs: 


London dispersion forces would be strongest in the substance 


A. H2 Ge 1G) 
B. O5 De Brg 


The true statement regarding London dispersion forces is 


Ae ALieot the below. 

B. The more electrons the molecule of a substance has the stronger 
the force. 

C. The more closely packed the molecules are, the stronger the 
force. 

D. The more symmetrical the molecules are, the stronger the force. 


Intermolecular bonding forces among CO, molecules can involve 


Aa dipole-dipole C. covalent bonding 
B. London dispersion forces D. network covalent bonding 


Use the data below to answer the following question(s). 


Atoms A, B, and C are in’ the same period and have two, five, and 
seven valence electrons respectively. 


The chemical formula that will represent a substance that involves 
dipole-dipole intermolecular forces of attraction is 


bbe Bo Ge BC3 
BeINCS De A3B2 


The chemical formula that will represent a substance that exists 
naturaly as an ionic solid is 


Be Bo De © 
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Dipole-dipole intermolecular forces could be found in 
As to Ce. tear 


The substance which exhibits only dipole-dipole forces and London 
dispersion forces, 1s 


Ne CaH50H Os EO) 


The substance below that will NOT display van der Waals as the most 
significant type of bonding is 


A. CH, Co Cr, 
B. CoH, D. NayCO03 


Hydrogen bonding occurs when 


A. a high electronegativity atom and hydrogen is present 

B. a metallic atom and hydrogen atom is present 

C. hydrogen atoms are sharing electrons with either sulfur or 
nitrogen 

D. fluorine atom is joined with chlorine, nitrogen, or oxygen 


The substance that exhibits hydrogen bonding 0S 


B. Hy D. CH3CH,0H 


The molecule that can form two hydrogen bonds is 


A. H09 oy Gt 
B. HE Dep iss 


The substance which does NOT exhibit hydrogen bonding is 


A. HBr(g) C. CH3NH9(¢) 
B. CoHs50H(1) Demure) 


The structural formula that represents a molecule that would 
exhibit hydrogen bonding is 


A. P Gs ces ava 
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The number of intermolecular bondings that the following molecules 
have (in the order they are given) are 


Molecule A Molecule B Molecule C Molecule D 
CS 5 HCC13 CH3CH)0H CgH5COOF 

meee), oe, 2 

Bowe tl lee a8 

Coe eet iL 

Sf) Welt ae aa | 


> 3 > 


Given the following molecules, the one that has all three types of 
intermolecular bonding is 


A. CgHsNCl> C.  CoH3F 
B. CH3COOH D. Ca(OH) 


If the following types of bonding were classified from strongest to 
weakest they would be ranked 


A. ionic, dipole-dipole, hydrogen, network covalent 
B. network covalent, ionic, hydrogen, dipole-dipole 
C. hydrogen, dipole-dipole, ionic, network covalent 
D. network covalent, dipole-dipole, hydrogen, ionic 


UNIT G — CHEMICAL BONDING 


Objective 10: relate types of intermolecular forces to some properties 
of molecular substances 


Consider the four compounds: HF, H»S, HBr, and Hl. Based on the 
kind of molecular forces that operate between the molecules of each 
compound in the liquid phase, the compound with the highest boiling 
Point 1s most likely 


A. HF Com SHBY 
B. HS | Dee 


When Na, Si09, C9Hs50H and C3Hg are listed in order of increasing 
boiling point the correct order is 


A. C3Hg, CoH50H, Na, si09 
B. Na, SiO , C3Hg, C2H50H 
C, SiO, C3Hg, Na, Co9Hs5OH 
D. CoH50H, C3He, Neg ewokU 


Given the following four compounds, H90, H»S, HoSe, and HoTe. 
The compound with the highest boiling point would most likely be 


A, Hy0 C. H»Se 
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IBr(s) has a relatively low melting point. This is the result 


of 


A. 
B. 
C. 

D. 


the presence of 


ionic bonding 
dipole-dipole forces 
London dispersion forces 
network covalent bonding 


The reason why acetic acid, CH3COOH( aq) >» is more soluble in water 
than acetylene, Col», is 


A. 
B. 
C. 
D. 


In 


Acetylene is attracted to water by dipole-dipole force. 
Acetylene has a lower molar mass than acetic acid. 
Acetic acid has more electrons. 

Acetic acid is polar whereas acetylene is not. 


comparing Si09(,) and MgS04(s)>, which of the following 


statements would be FALSE? 


Ae 
Be 
C. 
D. 


MgSO, would dissolve in H,0 to form a conducting solution. 
SiO» would have a lower melting point than MgSOy,. 

SiO, would be insoluble in H90. 

SiO) is harder than MgSOy. 
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UNIT H — ORGANIC CHEMISTRY 
Objective 1: Distinguish between organic and inorganic compounds 


Which of the following is NOT an organic substance? 


A. HCN C. CoH_0 

B. CH, D. CH3COOH 

Which of the following compounds are considered to be organic 
compounds? 

1. CH30H 2. Calo 3. C9Hs5COOH 4. MgC03 De HCN 
eles and) 

B. 2 and 4 

Ge. . Seonly, 

Demand, 

Which of the following is an organic substance? 

A. Hy C03 C. HOCN 

Bs Ba(C; 7H35C00)9 D. CH3br 


Which statement about 


organic compounds is FALSE? 


A. Organic compounds include all compounds of carbon. 

B. Organic compounds include those compounds derived from living 
organisms. 

C. Organic compounds include numerous synthetic substances. 

D. Presently between three and four million organic compounds are 


known. 


Organic substances include those derived from living organisms as 
well as synthetic substances. An example of a substance which is 
NOT an organic material is 


A. foodstuffs (fats, proteins, carbohydrates) 
B.. grease and lubricating oils 

G. soap and detergents 

D. carbonated beverages (pop) 
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UNIT H - CRGANIC CHEMISTRY 


Objective 2 — Recognize hydrocarbons and distinguish between the 
aliphatic hydrocarbons (including alkanes, alkenes, and 
alkynes) and aromatic hydrocarbons 


An alkyne is represented by the molecular formula 


A. 
B. 


C3H6 Ge 
CyHeE Die 


CsH12 
CoH, 


Which of the following compounds is a saturated aliphatic? 


A. CgHs5CH3 


oe CgH 18 


Be C7H16 Dye C5Hg 


UNIT H - ORGANIC CHEMISTRY 
Objective 3: Name and write structural formulas for the first ten 
members of the alkane, alkeme and alkyne series and some of 
their simpler isomeric forms and name derivative compounds 
of benzene 


H 


a 
ao 


is 


igh me 1G 


H 
The name of | 
| -H 


4-methyl-5-ethyl-2-hexyne 
B. 4-methyl-5-ethyl-2-hexene 
4,5-dimethyl-2-heptyne 

D. 2-ethyl-3-methyl-4~-hexyne 
correct name FOr CH Gs Cr CH(CH3) = CH(C5Hs) = C3H7 aS 
4—-methyl-5-ethyl-2-octyne 

B. 1-propyl-2-ethyl~-3-methyl-4—hexyne 
4-ethyl-5S-methyl-6-octyne 

D. 4-methyl-5-propyi-2-heptyne 
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The name for CH3C(CH3)2CCCH3 is 


A. 2-heptyne 

B, 2,e2-methyl—-3-pentyne 
Co eeeeecimerhnyl=2-pentyne 
D. 4, 4-dimethyl-2-pentyne 


The correct name for H H 


A. e~eropy.i—1—butene H 


Beaececnyl—l-—pentense 


Cees propyl s-purene H 


D. 2-ethyl-2-pentene 


a 


Ss 


Use this information to answer the following question(s). 


iy! 


eae 
ee 
| 


Hie 


H - 


H- 


H- 


H- 


| 


seal 
—H 


al 


H 
bon 


The number of different compounds represented above is 


i a 04 
ee 6) 


C. 
dD. 


i 
5) 
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Four of the compounds given above are named below. Which name does 
NOT correctly identify the compound? 


A. 
B. 
C. 
D. 


The 


A. 
B. 


The 


Compound 1 l-methylbutane 
Compound 2 2-methyl butane 
Compound 4 2,2-dimethylbutane 
Compound 5 2-methyl butane 





molecular formula for the third member of the alkyne series is 


C3Hg C. C3He 
C3Hy D. C4He 
name of CH3 is 
= C3H7 
dle 


l-methyl-3 ,4-dipropyl benzene 
1,2-dipropyl-4-methylbenzene 
4-methyl-1,2-dipropylbenzene 
3,4-dipropyl-l-methylbenzene 


UNIT H — ORGANIC CHEMISTRY 


Objective 4: Describe the characteristic bond type associated with the 


The 


A. 
B. 
C. 
D. 


The 
is 


Ie 
Ble 


DIG 


alkanes, alkenes, alkynes, and benzene 
carbon-carbon bonds in benzene are 


identical to the carbon-carbon bonds in cyclohexane 
identical to the carbon-carbon bonds in cyclohexene 
a hybrid between a double and single bonds 

easily broken in chemical reactions 


number of electrons that are shared in a hydrogen-carbon bond 


one 
two 
four 
six 
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Acetylene is classified as an unsaturated hydrocarbon. Acetylene 
is unsaturated because 


healt iseaveailable both as a liquid or a gas. 
Pe Peicacocoriret member of the alkenes. 

C. There are no possible isomers. 

D. It is a member of the alkyne series. 


Shapes present in aniline, NH9, are 


A. trigonal planar only 

B. trigonal planar and pyramidal 
C. tetrahedral and trigonal planar 
D. - pyramidal and tetrahedral 


The compound that contains a trigonal planar shape about one oe fhe 
central atoms is 


A. C4Hio C. Coli, 
Be CoH) 2 D. C9Hs5OH 


UNIT H — ORGANIC CHEMISTRY 
Objective 5: Describe and account for some physical and chemical 
properties characteristic of alkanes, alkenes, alkynes, and 


benzene 


‘The equation that represents an addition reaction is 
heat 


Sey ae 


He habit opeae Cae = | - | - Br + Ho 


16 
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H + 7o > 2C0, + 3H,0 
Dae i 
H Hen ee 
Re gh Mets 
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= | - H + 302 ——> 20) + 2H20 
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Which of the following is NOT a property of alkanes? 


A. They are soluble in water. 

B. They have weak intermolecular attractions. 

C. The boiling point increases as the number of carbons increase. 
D. They are unreactive under ordinary conditions. 


To rank alkanes, alkenes and alkynes in terms of reactivity, with 
the most reactive compound listed first, the correct order of 
reactivity would be 


A. alkanes, alkenes, alkynes 
B. alkenes, alkynes, alkanes 
C. alkynes, alkenes, alkanes 
D. alkynes, alkanes, alkenes 


Propane (C3Hg(¢)) has low solubility in water. This is due to 
Bheftactwthat 


A. C3Hg is a gas. 

B. C3Hg is nonpolar and water is ,polar. 
C. Both vropane and water are nonpolar. 
D. C3Hg%is polar and water is nonpolar. 


Aliphatic hydrocarbons have very similar physical properties. 
Identify the FALSE statement. 


A. The boiling point increases as the number of carbon atoms per 
molecule increases. 

B. Aliphatic hydrocarbons are nonpolar molecules. 

€. Aliphatic hydrocarbons can de obtained from crude oil by 
fractional ‘distillation. 

D. Aliphatic hydrocarbons are soluble in solvents such as water, 
hydrochloric acid and sodium hydroxide solution. 


Chlorine gas, Clo( > is reacted with several hydrocarbons. In 
which compound Ponta one of the products of the reaction most 
likely be hydrogen chloride, HCl(g)? 


Ane 6304 C. C5H10 
B. Colg D.  6H6 


A few drops of bromine, Bry, is added to the following 
hydrocarbons. In which of the following would the color of the 
bromine disappear the fastest? 


A. Cytig C. Cr7Hy, 
B. Cle D. Cgiig 
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The substance listed below that would exist in a gaseous phase at 
room temperature is 


AS 1e=.octanol 

Bow 2pene oe trimethyl pentane 
C. 2 - decene 

D. ethane 


Chemical properties of an unknown organic compound were tested with 
bromine and potassium permanganate solution. It was fou::d that the 
unknown compound decolorizes potassium permanganate solution and 
gave-a nonacidic product with bromine. The unknown organic 
compound is most likely to be 


A. pentane C. hexane 
B. octene D. benzene 


T Use the following information to answer the following question(s). 
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The formula(s) which does NOT represent an organic compound is(are) 


Ae 2) OnLy Ge) “f-ands3 
B. 4 only De on andes 


An alkane is represented by 


Reel OuLy Ge and > 
ites Ge pavah Dei wow and 6 


The unsaturated organic compound(s) is(are) represented by 


INe Sh Reha igsy Cs 3 and 4 
Mie, PE reise BRS Die eal 
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The organic compounds(s) that will undergo an addition reaction 
ioc ust atic) 

Keo pouly, Coe 3eand 4 

Be ee and = Dotan 16 


Given 1 mol of the substances below, the compound that would 
require the most Bry for an addition reaction is 


A. 
B. 


C4H10 C. CeHi0 
C5H12 D. €7H14 


UNIT H — ORGANIC CHEMISTRY 


Objective 6: Identify some of the more common hydrocarbons and describe 


some of their uses 


Use these organic compounds to answer the following question(s). 


1. 
2e 
ae 


The 


The 
ies 


Ae 
Be 


The 


CH, 4. CCl, 7. CH3COOH 
CoHy Del Oats 8. HCOOCH)CH3 
CoH9 6. CyHs50H 

compound NOT used as a fuel is 

l (Coa 

& Dead 


most likely compound that might be used used as flavoring agent 


2 Come 

4 De 8 

most likely compound might be used as a dressing for salads is 
fi Clb. 

5 DS if 

most likely compound used as a starting compound for plastic is 
Z Ga .0 

5 Dis 8 
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The structural formula of a member of the alkyne series used in 
oxyacetylene welding is 


Eee ee ae | weds bord Bacco yg Bp ag et 


[| 


UNIT H — ORGANIC CHEMISTRY 


Objective 7: Recognize the application of such processe™~ as fractional 
distillation, catalytic cracking and polymerization 


The separation of the various components of crude petroleum by the 
differences of their boiling point is known as 


Wow fractional distillation 
Peepcatalylic cracking 

G. thermal reforming 

PD. thermal cracking 


The conversion of large hydrocarbon molecules into smaller 
molecules is known as 


Dewecabalytic reforming 

B. catalytic or thermal eracking 
C. fractional distillation 

D. organic decompostion 
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The process used to join individual molecules of an organic 
compound together to form a chain of identical repeating units of 
that compound is referred to as 


oer ecuonal distil lation 
Be cacalytic cracking 

C. esterification 

Db. polymerization : 


An organic compound most commonly used as a starting compound in 
the manufacture of products such as antifreeze, tetraethyl lead, 
paints, rues, polyester is 


A. methane 

B. carbon tetrachloride 
C. ethylene 

D. 1-butanol 


Diamonds are artifically made by subjecting powdered graphite to 
high temperatures and pressures to make a tremendously large 
molecule composed only of carbon. This process is called 


A. hydrocarbon combustion 
B. polymerization 

Doe catalytic cracking 

i score nlometry 


The process commonly used to convert high molar mass hydrocarbons 
into low molar mass hydrocarbons is called 


A. cracking 

B. combustion 

@, ‘substitution reaction 
D. fractional distillation 


Crude petroleum is a complex mixture of hydrocarbons. The process 
involved in separation, purification, and increasing the yield of 
the desirable components of crude petroleum is called 


A. ‘cracking 

B. reforming 
Cuupicactional distilling 
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UNIT H - ORGANIC CHEMISTRY 


Objective 8: Name, identify the functional group and its structure, and 


describe and account for some physical and chemical 
properties of some alcotols, carboxyiic acids and esters 


The compound that is NOT an isomer of the others is 


Ne 


The 


Bre 
C. 
D. 


The 
jis 
ine 
Ge 
De 


Of 


Ho i Ls! H H i 
js Oe = = ) = | = Comes : =O) Ge | = ae 
Hee H H H 
NO Se l = | = | Scie Daeg e | Cn | = ial 
ha Lt | 
compound that is the most soluble in water is 
ethanol 
l-pentanol 
l-hexanol 
3-octanol 
statement that is TRUE of organic acids is 
They do not exhibit hydrogen bonding. 


They have no properties in common with inorganic acids. 
They react with alcohols to form esters. 
They all have a low solubility in water. 


the compounds below, the one that would have the lowest boiling 


point would be 


Ae 
Be 


CyH10 
CgHig 
CH3 CH» COOH 
CH30H 


substance listed below that would readily dissolve in water is 


Cll3CH»CH5CH3 
CH3COOH 

CeH6 
CH3COOCH CH 
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Some organic compounds exhibit these properties: 
t-e'turn’ titmus paper red 

» soluble in water 

; teacts with metal 

. exhibit hydrogen bonding 


why 


These organic compounds are most likely to be 


A. alkanes 
Beeeacias 

Crea cOnoLs 
Desc eens 


Use the data obtained for five organic compounds to answer the following 


question(s). 





















Soluble in 
water? 


Addition teaction Of one 
mole of compound with Br 


Boiling 
point 





COMPOUND 
















no 
yes (1 mol Bro) 
no 

yes (1 mol Bro) 
yes (2 mol Bro) 


Compound 
Compound 
Compound 
Compound 
Compound 










(ny ce epee 


The compound that is an alkyne is 


A. Compound 2 C. Compound 4 
B. Compound 3 D. Compound 5 


The compound that is an alkane is 


A. Compound Il C. Compound 3 
B. Compound 2 _ 2. Compound 4 


The compound that could be an alcohol containing a carbon-carbon 


double bond is 


Ae Compound 2 C. Compound 4 
B. Compound 3 D.) Compound > 


’ The compound that could be a saturated carboxylic acid is 


A. Compound l C. Compound 3 
B. Compound 2 D. Compound 4 
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The compound in which London dispersion forces are the only 
Shanisicante intermolecular forces present is 


{ps 


= 0 C. = CHa 


| ae. O Son 


Sc 
| 


ae) 
I 
rt 
| 
}— 
| 
it 
| 
t}— CF 
I 
— 
l 
oO 
a 
fa 


UNIT H — ORGANIC CHEMISTRY 


Objective 9: Recognize the process of esterification and relate the 


products (esters) to their aatural occurrence 


The reaction of propanol with butanoic acid is an example of the 
process known as 


Ae 
B. 
C. 
D. 


esterification 
combustio 

addi cion 
substitution 


CH3COOCjH5 is an example of an 


A. 
B. 
C. 
D. 


organic acid 
ester 

alcohol 

none of the above 


The structural formula of an ester can be identified by the 
presence of which one of the following isolated functional groups? 
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Ethyl butanoate is a substance which is used as an artificial peach 
flavor. The correct molecular formula for ethyl butanoate is 


A. CyHgCOOC HS 
B. CH3COO0C4Hg 

C. C3H7COOC9HS5 
D. C2Hs5COOC4Hg 
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An example of a balanced equation for an esterification reaction is 


0 | H 


DW ass ae | z euOlargNaOhern ids | o* | seONaet Und 
H H H H HH .0 Le eel H 
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ke ! ee 
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A student has been asked to prepare octyl ethanoate, an artificial 
oranse flavor. The student could prepare the octyl ethanoate by 
reacting 


A. heptanol and ethanoic acid 
B. octanol and ethanoic acid 
GC. ethanol and octanoic acid 
D. octanol and methanoic acid 
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UNIT H — ORGANIC CHEMISTRY 


Objective 10: Identify some of the common alcohols, organic acids and 


benzene derivatives and describe some of their uses 


Which of the following is an INCORRECT name for CH3CO0H? 


A. 
B. 
C. 
D. 


ethanedioic acid 
ethanoic acid 
acetic acid 
vinegar 


Another name for wood alcohol is 


A. 
B. 
C. 
D. 


2-phenylpropane 
ethanol 
methanol 
2-propanol 


The name for the substance represented by the 
formula ta the right is 


A. 
B. 
C. 
D. 


Br 
metadibromobenzene 
orthodibromobenzene 
paradibromobenzene — 
parabromobenzene Br 


Mitric acid is 


A. 
B. 
C. 
D. 


used to make vinegar 

used in the baking industry to control fungus growth 
the aromatic compound found in oil of wintergreen 
found in oranges 


3e 
= 


rf 1 
= ® 








“Sere otk, 


_ 
— . 


tY 4. oom Ghrgaebr 208 rie 3 
‘ pévrieviad" suagast-: 7 
ri p2vatie? ad? Yb dott : 
Ne - 
iblce Soeshenade 
i. \nionmigs 
trot sl?ese 


740017 
jad 727 osem tetltonay 
=. 7 = : 
on os Laereniq~s he 
[neatje- « 7 


icooattem 2 
-eagerg-< . «fi Saae 


f. awietedys is 967 See 
wt? «9 elugee? - 
wihtiJes.<Ao 
"eo }bLod330 ry: ° 
o/ the wag’. co 
y (2etag ae 


Lisa 6333529 


ev OT bie oA 
4 Ay AS baey “ie, 
‘ ee e ; s oO 1 8 gel) DD 2 


spree oF feued | ail 





UNLT H — ORGANIC CHEMISTRY 


- 33 - 


Cbjective 11: Define and use the terms concentrated, dilute, solute, 


solvent, miscrible, saturated and aqueous. 
Four methyle halides are given below. 


1. CHa ch -Teihfen 
2. CH3F 4,  CH3Br 


Pemchembollinespoint of 1. is 43° Cand 2.is —/38°C and 3. 1s 
-24°C, the most likely boiling point of 4. is 

De 50°C : Ge -30°C 

PATEL C Deme-90"C 


The compound freon-114 or Wel-dichioro-1,2,2,2-tetratluorethane is 
indicated by 


The correct structural formula for 
1, 1l-dichloro-1,2,2,2-tetrafluoroethane is 


From the organic halides listed below, the substance with the 
highest boiling point is 


A. 1,1-dichloroethane C. 1, 1-diiodoethane 
B. 1,1-dibromoethane D. 1,l-difluoroethane 
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The name given to the organic halide shown below 
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A. chlorobromopropane 

B. 1-—bromo-3~-chloropropane 
Ca l.o-dichlorobromopropane 
D. chloropropylbromide 


UNIT H — ORGANIC CHEMISTRY 


is 


Objective 12: (optional) Name, write structural formulas for and list 
chemical and physical properties of cycloaikanes and 
cycloatkenes 


Which of the 
cyclopentane 


D. 


following reactions shows the correct reaction between 
and bromine? 


Bro 


is Bro 


Bro 


Bro 


cere NBr 
: -+ HBr 
Br 
ee oe Ho 
Br 
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The correct name for the substance to the right is 


HY AS 
A. benzene C. 
B. hexene HL. Be pi 
Cc. cyclohexane H—¢ CG 
D. cyclohexene | i| 
HTC C. 
eon ie a 
C 
x 
H” oH 
Compound properties found: 
i Compound has general formula of C,Ho,- 
2 Compound undergoes addition reaction under proper 
condition but will also undergo substitution reaction. 
35 Compound has higher boiling point and density than 
the corresponding alkane. 
The most likely compound with these properties is 
\ a 
Palen Aw; 
esi. [- Gs 
baled a 
The name given to the formula shown to the right is CH 
ey 2 
A. l-hexene CHo - ve 
Beuee.- cyclohexene | 
Cc. cyclohexene CH9 CH 
D. 2-cyclohexene S, 


ae 
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ee ea: 
+ Cly ——> 
Pan! 


The most likely reactant for the reaction above would be 


ae Go 
=C i 


D. CH3CH CH) CH CH) CHa C1 
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VALE I - 


SOLUTIONS 


Objective 1: Define and use the terms concentrated, dilute, solute, 


solvent, saturated and aqueous 


Substances that dissolve each other in all proportions are said to 


be 


A. 
B. 
C. 
D. 


The 


An 


Ae 
B. 
C. 
D. 


The 


A. 
Be 


C. 
D. 


saturated 
diluted 
aqueous 
miscible 


notation NOT characterizing a solution is 


HC1(¢) 

Br9 (alcohol) 
C12H92911(aq) 
Clo (ccl1,) 


aqueous solution means 


an acid has been formed 

a solute has reacted 
dissociation has taken place 
the solvent is water 


TRUE statement pertaining to the solution Bro¢cCly) should be 


The solvent is bromine. 

There is an apparent change in phase when bromine dissolves in 
carbon tetrachloride. 

The solute is bremine. 

Solution should not be formed because bromine is not soluble in 
carbon tetrachloride. 


A Bunsen burner is used to heat up 100 mL of a dilute salt solution in 
an open beaker. After 15 min, the Bunsen burner is turned ott. the 


resultant solution is said to be 


A. 
B. 
C. 
D. 


more concentrated than the original solution 
less concentrated than the original solution 
more miscible than the original solution 
less saturated than the original solution. 
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UNIT I — SOLUTIONS 


Objective 2: Do the basic moles, mass, concentratin, solution volume 
conversions 


The number of moles of solute in a bottle containing 225 mL of 
0.220 mol/L sodium sulfite solution is ; 


ee Gin 95) Tio L Cement 2 m0l 
Bete glo mol Np, WALES qulegh 


The number of moles of soditm nitrate in a 40.0 mL sample of 
1 507mol/ Lis 


A. 6.00 x 109 mol ComEoh7oext10 - mol 
Pee LG x [Or emol D. 6.00 x 1072 mol 


The molar concentration of a solution that contains 0.46 mol of 
solute in a volume of 200 mL is 


A. 0.0023 mol/L Comers eon / Ls 
B. 0.092 mol/L D. 92 mol/L 


The concentration of 250 mL of solution that contains 0.0460 mol of 
sodium sulfate is 


eee e015. mol/l Ga oe4sumol/ i 
pee Onl o4 mol/L Dole Demoly lL 


78.0 g of silver sulfate is dissolved in water to make 500 mL of 
solution. The molar concentration of the resultant solution should 


' be 
Be 020500 mol/L Gc. 0.500 mol/L 
Rem ale os mok/ i D. 0. /64 mol/L 


25.0 g of baking soda (NaHCO3) are dissolved in enough water to 
make 200 mL of solution. The concentration of the solution is 


wee. O5004moL/ L G. «0eo7 Lanob7 lL 
Reed oe mol/L DD. 1.49 mol/L 


The concentration of a solution made by dissolving 11.7 g of sodium 
chloride in 500 mL of solution is 


hee Us LOO 4mol/L Co, Upeou mol/ i 
B. 0.200 mol/L D. 0.800 mol/L 


uF = 


ee ee 
ahs Lessene 5 


‘gia la Tee 5 en 3% ee eft 
Ki 59) hb oudped iitleow oss.6 


Loe 2095.0 A ; 


low 088.0 VE 


ji =i to eofoe te gadeane aaa 
wt J\ ten a 


f. Oye Zz fi.é oA 
fou sy) ¥ a2 & 


sasma> yelow aff 


‘a ODE Lo setlet s 8) Giyian 


J\foe TS00.0 <A 
fom 390.8 8 


"o uo fseawlesennep sat 


sljalion euibeda 


‘ Cf ee UTS A 
#\ 208 aS 2 of 






q 


: 


7 


wae 
a) etetive sevke Gps O.00 eee 
"9 oe thie off .fessulon 


j\Lom G20. Va 
2\sG8 A420 7 


y 


aah sxe Cy O0uh) 300 pabaie Oe 


Im Qiep iT votiusog to ie 








- 39 - 


If 3.65 g of HCl is dissolved to make 200 mL of solution, the molar 
concentration is 


A. 0.100 mol/L Camere COr mol/l 
B. 0,200 mol/L De e200 mol/L 


The LEAST concentrated solution chosen from the following is 


A. 200 mL of 1.00 mol/L CH3COOH(aq) 
Romeo Orml. of .0.000 mol/L NaCl (aq) 
Peet mni Chao. 100 mol/L CH30H (aq) 
D. 50.0 mL of 0.150 mol/L HNO3(4q) 


The most concentrated solution is 


A. 10.0 L of 0.500 mol/L solution of NaBr(aq) 

Be O2l00kmol NaCl(s) dissolved to make 50.0 mL of solution 
Ge) 30552 of Cy9H99911(s) toe OCs on solution 

ed lS 20k HCl(¢) dissolved to make 20.0 L of solution 


Use this data to answer the following question(s). 


Solution: 1: 20 mu of 6.0 mol/L ACL 
SoLutzore! Ue S0emL Ones. 0 mol) GAHCL 
Solution III: 50 mL of 3.0 mol/L HCl 
Solution. LV: 16OemL of 150 mol/L HCL 


The solution of HCl that would react with the greatest mass GF zinc) is 


Ae - Cea 
isiee BRE iD BEN 


The solution of HCl that would react most rapidly with zine strip 
is most likely 


Ae! Comme 
Bae LL De IV 


The solutions that contain equal amounts of dissolved hydrogen 
chloride are 


eee rat Bina Mae Cheer and ey. 
aie hare igs ese Vv. 


eee ee 
The mass of lithium fluoride contained in 100 mL of POO mOL? Ls 
solution is 


ie DSRIONEE C. 6.58 8 
ene epi Diy lees 
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The mass of sodium hydroxide needed to prepare 1.60 L of 
0.100 mol/L solution is 


A. 250 2 Co meubalae 
Bea moss = Darapad ¢ 


The mass of calcium hydroxide necessary to make 40.0 mL of a 
2.00 x 1072 mol/L solution would be 


A. 1.08 x 1078 g Oe See Hie fs 
Boe as eal Oaaie Ded 5 193 x_l0G- 2 


A solution of sulfuric acid is labelled 6.00 mol/L. The number of 
grams of H7S04 contained in 0.200 L of solution is 


Ney = ra 
Be efole5 


ery ARES a 
Detel20ice 


0Q dQ 


The mass of NaOH contained within a 10.0 mL sample of 
0.002 50 mol/L NaOH(aq) solution is 


A. 0.000 250 g C. 0.250 2 
B. 0.001 00 g D. 1.00 g 


The volume of 1.20 mol/L HoS0, that will contain 0.300 mol of 
solute is 


mG. 105 | Ce, 00360 1 
Be OL 250) Ie Ds ‘f 0K0) Ib 


The volume of 6.00 mol/L HCl containing 1.50 mol of HCl is 


Awe 2-00 +mL Ga 200%nL 
pe | es Oe D. 900 mL 


The volume of 0.100 mol/L lead(II) nitrate solution that can be 
prepared using 66.2 g of the pure solid is 


A. 500 mL Gey 2a UU RL 
Be 2a ul De gt2s46 


In an experiment requiring the addition of a very small mass of 

sodium hydroxide to an aqueous solution, a chemist uses 5.00 mL of 

a standardized 3.00 mmol/L solution rather than obtaining the mass of 
a solid sample. The chemist measures the sodium hydroxide by solution 
volume rather than by mass of solid because 


A. It was impossible to obtain the mass of the very small sample 
required. 

B. Sodium hydroxide exists only in solution. 

C. Volumetric methods are generally more convenient and accurate. 

D. The sodium hydroxide was going to be dissolved eventually. 
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UNIT LI — SCLUTIONS 


Objective 3: Describe the procedure for preparing (and prepare) a 


solution of known concentration 


A student was instructed to prepare 300 mL of a 0.800 mol/L 
solution of potassium dichromate. The correct procedure the 
student should follow is to dissolve 


A. 
B. 
C. 


D. 


155 g of solute in 300 mL of distilled water 

0.240 mol of solute in 300 mL of distilled water 

70.6 g of solute in 150 mL distilled water and then add water 
to a volume of 300 mL 

70.6 g of solute in 300 mL of distilled water 


A student was given a bottle containing solid magnesium sulfate and 
asked to prepare 250 mL of a 0.200 mol/L magnesium sulfate solution. 
Which pieces of equipment listed below are necessary in order for the 
student to prepare the solution? 


A. 
B. 
C. 
D. 


1. 100 mL beaker 5. funnel 

Je oOemLevolumet ric “flask 6. centigram balance 

3. scoopula 7. 50 mL graduated cylinder 
4, 10° mL pipet 8. meniscus finder 

Sees 24526 

ie a Oe EO 

ee One 

jg Bs te isi 


b] b] b] 


A student was asked to prepare 100 mL of a 0.0500 mol/L sodium 
hydroxide solution. What step below is NOT necessary? 


Ae 
B. 


C. 


D. 


Calculate mass of solute required to prepare the solution. 

Dry the volumetric flask in which the solution is to be 

prepared. 

Dissolve the solid NaOH in a volume of water less than is actually 
required. 

Transfer the solution to a volumetric flask and bring the 

volume to the desired level. 
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UNIT I - SXLUTIONS 


Objective 4: Dilute a solution to give a solution of known concentration 
and to do dilution calculations 


The molar concentration of a solution made by diluting 10.0 mL of 
0.740 mol/L KCl(aq) to 250 mL is 


A. 0.0338 mol/L Co 0;0200 moi/E 
B. 0.0296 mol/L D0 0.0185 mol/t 


A student wishes to dilute a 250 mL sample of 6.00 mol/L HCl;, ) 
to 4.00 mol/L. The volume to which the solution should be diluted 


is 
Awe o . Of ily Come) Oana 
Cea Oven): De 500F nk 


A student wishes to dilute some 6.00 mol/L HCl (aq) to make 5.00°L 
of 0.0100 mol/L HCl. The volume of 6.00 mol/L solution she should 


use is 
Ae. 20 BL Cee Um Ls 
B. 86.55 Pali ty Oe ims 


Timeorder to dilute 50.0. mL of 6.00 mol/L HCL aq) to a concen- 
tration of 0.150 mol/L, water should be added until the final volume 


is 
ees 2) ls Cope OU aks 
RB. 22007 Dowe to. 0eL 


When a solution is diluted the 


Ae all of the below 

B. mass of solute remains constant 

C. number of moles of solute remains constant 
ND. concentration of the solution will decrease 


20.0 mL of 17.6 mol/L HNO3(aq) 4re diluted to 1.00 L. The 
concentration of the resulting solution is 


Aes emo.) L Cc. 0,352 mol/L 
B. 1.76 mol/L D. 0,880 mol/L 
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Below are two 10 mL graduate cylinders containing sulfuric acid. 


TO, Gan 10°. 0 mm 
La he) nl 
2200 moL/Lesulturic 6.00 mol/L sulfuric 
acid acid 


If the two solutions are poured together into a 100 mL beaker, the 
resulting concentration would be (Try to estimate the answer rather 
than doing any calculation.) 


A. 0.59 mol/L ee Meg baton a Ae 
Bee 4.0\me1/L Dee lOmmol/i 


Which solution below will yield a 0.100 mol/L concentration when 
100 mL of distilled water is added? (Assume the volumes are 
additive and make quick estimates for your answer.) 


A. 50.0 mL of 0.300 mol/L KCl 
B. 150 mL of 0.100 mol/L AL(NO3)3 
c. 100 mL of 0.250 mol/L NaNO3 


D. 25.0 mL of 0.750 mol/L Cus0, 


100 mL of a 5.00 mol/L solution of ammonium phosphate is diluted to 
a 3.00 mol/L solution. The volume of water ADDED is approximately 


Ae* 508i Cli aS0emL 
Bie 6/ mL iD. 167 mL 
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UNIT I — SOLUTIONS 


Objective 5: Define and use the terms electrolyte and nonelectrolyte and 
classify solutes as electrolytes and nonelectrolytes 


A true statement pertaining to solutions is that 


A. Electrolytic solutions are always saturated. 

B. Nonelectrolytes always have a low solubility in water. 

C. Solutions containing ions will conduct an electric current. 

D. Solutions containing ions have an excess of either positive or 
negative ions. 


Which of the following substances would be classified as a 


nonelectrolyte? - 
A. C4HgOH Ce acl 
B. KMnO, D. NaOH 


Which of the substances below will form a nonconducting solution 
when dissolved in water? 


A. Cy} 2H9201] em eek 
B. Ca(NO3)2 Di (NH, )3P04 


Which of the following substances is an example of an electrolyte? 


A. Bro(1) C. C1 2H229) 1 (aq) 
C. C25H52(s) D. CuS04°5H29(aq) 


Which of the following statements below is FALSE concerning 
electrolytic solutions? 


A. They conduct electricity. 

B. The overall charge in the solution is either positive or 
negative. 

C. The solution is formed by dissolving an electrolyte in water. 

Dew the solution consists of ions dissolved in water. 
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UNET EF — SOLUTIONS 


Objective 6: Weite dissociation equations 


The 


A. 
B. 
C. 
D. 


C. 
D. 


The 





dissociation equation for dissolving Al2(S04)3 in water is 
19 (S04) ee BAL + 280427 
Alg (S04 )3(s) (aq) S04” (aq) 
Aly (S04)3(s) eae NL gap) at SOK egy 
PO et ee 2A 1a) 2504-8 (aq) 
Als (S04 )3(s) ee BML eva) “ BCOmum aa) 
correct equation for the dissociation Ore cermicscultaresis 
3+ 2- 
£25(S0,)3(¢s) 07 2) (aq) * (SO4)4 (aq) 
savin Vee 2- 
FeSO4(s) 2eee (aq) ap SOA (aa), 
Fey (S04)3(s) Peehear (an yet os 0nei(aq) 
Fey (S04 )3(s) wee heh Cra) + SSOn GE (aap 


correct equation showing the dissociation of strontium 


phosphate is 


A. 
B. 
C. 
D. 


SEPO,(.) ——> St2t(aq) + F047 (aq) 











$13(P04)2(s) ——2_38t**(aq) + 2PO4 (aq) 
SrPO4(s) MY Seva) wee Oy, (aq), 
Sr3(P04)9(s) Ps sora) Tech OR 0 (aq) 


Tie equation that correctly shows the dissociation of lithium 
suiltate 1S 


LiSO4(g) x eapepe Li** (aq) ~ Ney aq) 

é ee: @ He = 
Li9804(s) ? eee ey a aoe (aq) ” 
ec a mee AE ged mbes ((oq)a ao (20) 


; Dies = 
ones Lt ag) > 88 (aq) ® 0°29) 
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UNIT I - SOLUTIONS 


Objective 7: Do calculations involving the concentration of ionic 
species in solution 


From the dissocistion equation for Alj(S04)3, the student knows 
that the concentration of the alumium ions is how many times the 
concentration of the sulfate ions in a solution of this compound? 


3 2 

A. ju (Gre 3 
os} iL 
Be oy D. D) 


A student made a 0.20 mol/L solution of ammonium carbonate. The ratio 
of the concentration of NH,t ions to C03 mL OnSELS 


Ae el Ge Zettel 
‘ge alae e aok eh 4 


The concentration of hydroxide ions in 200 mL of 
0.0010 mol/L calcium hydroxide solution is 


A. 0.0010 mol/L Cc. 0.0040 mol/L 
B. 0.0020 mol/L D. 0.0050 mol/L 


A 0.25 mol/L solution of Sri9g is totally dissociated into 
Syr2t ions and I~ ions. The molar concentration of the iodide ions 


is 
Weer lo mol/L Co 0. 50s mol/L 
BreeOs2 3 mol/L Door oemo Ll) & 


The concentration of nitrate ions {n 100° °mL of 1.00 mol/L zinc 
nitrate solution is 


Ae 2,00 mol/L CoO. 200 mols & 
e IaOteh srreaar D. 0.100 *mol/L 


The molar concentration of the sulfate ions resulting from 
dissolving 17.1 g of aluminum sulfate in water to form 200 mL of 
solution is 


Kor oO mods L Cc. 0.695 mol/L 
pe Oy 250smol/L De Orso nol/L 
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A sample of ammonium carbonate was dissolved to make 500 mL of a 


solution. 
found to be 0.100 mol/L. 
have been dissolved initially is 


A. 4.81 
Be gor 


gq oQ 


UNIT I —- SOLUTIONS 


quantitative sense 


The ammonitm ion concentration in this solution was 
The mass of ammonium carbonate that must 


2540ee 
Deer so5ee 


Objective 8: Define and use the term solubility in a qualitative and 


When solutions of barium nitrate and sodium chromate are mixed they 


form a precipitate. 


be 
Bre Na gBa(s) 
CaClo(aq) + Cu2504(aq) Sa 


The chemical formula of the precipitate would 


Ge 
De 


BaCr04(s) 
Cr0y4(NO3)(s) 


The products of the reaction above will be 


A. CaSO4(5) + 2CuCl(s) 

B. CaSO4(aq) + 2CuCl(s) 

C. CaSO4(s) aA 2CuCl (aq) 

D. CaSO4(aq) = 2CuCl (aq) 

The best definition of solubility is the 

A. breaking up of a compound in solution into charged particles 
B. molar concentration of a solution of a compound 

CG. ability of a solute to dissolve in different solvents 

D. 


Which of the following substances 


Avs 
Be 


Ag 7504 
Ba (OH) 2 


Which of the following substances 
water? 


No 
Bie 


Rb7S03 


Mes 
Which of the following substances 


A. 
Be 


BasOy 
Hel 


concentration of solute ina saturated solution 


would be soluble in water? 


Gacy 
ZnC03 


Ga 
D. 


would have low solubility in 


D. Cas04 


will be soluble in water? 


Gs 
Dis 


Fe(OH)3 
Ses) 





ae: es 


From the four solvents given, the logical solvent to select to 
remove a grease spot from a garment is 


Ne H90(1) Ge NaCl(aq) 
Be HCl (aq) De CC14(1) 
If silver dichromate (molar massi= 43/./4 ¢) 1s dissolved in water 


to give 1.00 L of solution, then the LEAST amount of this substance 
that has to dissolve to consider the substance soluble is 


Nee ao /. 7 4 2 Gy Aeeer 
egy ate ee (A) a Dim. soe 


UNIT IL — SOLUTIONS 


Objective 9: Do calculations relating to the quantitative definition of 
solubility 


The concentration of an ammonium acetate solution is 19.2 mol/L. The 
mass of solid ammonium acetate that would remain if 100 mL of this 
ammonium acetate solution was evaporated to dryness is 


Jigs WERE tes Gop. ee 
B. 2.49°¢ D. 148 g 


The molar solubility of NaCl is 5.30 mol/L. The mass of NaCl that 
will dissolve in water to form 400 mL of saturated solution is 


sg ap et a tpg OE 
ieee eh iy LHEe 


0Q OQ 


A saturated solution of hydroiodic acid contains 32.0 g of hydrogen 
jodide dissolved in 45 mL of solution. The molar solubility of 
hydroiodic acid is 


Remme oetmOl Ls Ciel eae ly la 
B 5,6 mol/L D. Wliemol/iL 


If 44.0 g of cesium iodide dissolves to form 100 mL of saturated 
solution, the mola: solubility of cesium iodide is 


Ry 69 Pet0s nolL /G CMe, 69*nel/L 
Be Lelra*nol/ls Hee 4e40 mol] i 


The molar solubility of Fe(NO3)3°6H20 if 450 g of Fe(N03)3°6H20 
dissolves to form 200 mu rof saturated solution is 


he 7.00 mol/L Ce 2959 mol/L 
ea Ge30emol/L D. 29 mol/L 






|; Birovles oo 
ae le @ Oe s2fOeae- 


- fait mvs 
4 é J N 
; LE 
eat 
cystine <i cll 
rat 


sf 


49 oviasatdo- 
é 
scrips 

_ 


ifenhe eit 7 
vile 8 @6an 





Sere 


The molar solubility of KBr is 4.49 mol/L in cold water. The mass of 
KEr(s) that will REMAIN UNDISSOLVED in a beaker if 60.0 g of KBr are 
added to 100 mL of water in the beaker is 


A.” 66ebee a SSa8 
Be So8ste8 Dee OES 


fe, 
(~) 


If 171 cm> of CO9( gs) is dissolved in 100 mL of cold water, a 
saturated solution (0.076 mol/L) of CO7(aq) results. The mass of 


C02 (¢) that would be dissolved in 500 mL of a saturated CO9(aq) 
solution is 


A. 0.295 g Cmts. 3 
B. 1.67 2 De Ee 


UNIT IL — SOLUTIONS 
Objective 10: List the factors which affect solubility 


The factor which does NOT affect the solubility of gases in water 
is 


A. the pressure of the gas 

B. the temperature of the water 

Go the polarity of—-the gas molecules 
D. the stirring rate ~ 


A quantity of sugar is added to a saturated sugar solution. The 
added sugar can be made to dissolve in the saturated solution by 


Rec api ast ering 

Be crushing the sugar 

CG, adding more water 

D. increasing the pressure above the soltuion 


Several srystals of blue colored CuS04°5H20(g) are added to a 


saturated solution of copper (IL) sulfate. The observation that will 
be made is 


A. The blue color of the solution will intensify. 

B. The blue color of the solution will fade. 

C. There will be no change in the color intensity of the solution. 
D. The color of the solution will change to a deep violet color. 


Tetrachloroethene, C9Cly; —juld be a good solvent for 


A. CH30H C. KyC04 
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When a bottle of pop is opened, rapid bubbling appears. The reason 
for this ismthat the solubility of gases in liquids 


A. increases with increasing temperature 
B. decreases with decreasing gas pressure 
C. increases with decreasing gas pressure 
D. decreases with decreasing temperature 


The factor that will have NO effect on solubility is the 


A. nature of the solute and solvent 
B. temperature of the solvent 

C. pressure on a gas 

D. amount of stirring of a@solution 
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UNIT I — SOLUTIONS 


Objective 11: Demonstrate proficiency in the laboratory technique of 
pipetting. 


The following diagram which represents a pipet is 


e B. Cr 


The FALSE statement below about pipets is 


A. Delivery pipets deliver a specific volume only. 

B. Graduated pipets have a scale and measure incremental volumes. 

C. When taking a sample of a liquid the pipet is first rinsed with 
distilled water. o 

D. The pipet is held between the fingers leaving the thumb free to 
seal the end of the pipet. 


The correct procedure for using a pipet is 


A. Always place the tip of the pipet close to the surface of the 
liquid. 

B. Draw the liquid up the pipet using a bulbetom suction. 

C, -When the liquid level reaches the top mark on the pipet, place 
the index finger over the end of the pipet. 

D. Blow out the small amount of liquid remaining in the tip: cigra 
delivery pipet. 
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UNIT I - SOLUTIGNS 


Objecitve 12: List or identify fcur types of single replacement 
reactions in solution and two types of deusle replacement 
reactions in solution. 


The products that could be produced when mossy zinc is placed in a 
solution of hydrochloric acid are 


A. zinc hydride and chlorine gas 
B. zine chlorate and hydrogen gas 
C. zine chloride and water 

D. zine chloride and hydrogen gas 


An example of a reaction in which a new metal would be formed is 


A. chlorine gas + sodium iodide solution 

B. hydrochloric acid + strontium hydroxide solution 
C. iron metal + silver nitrate solution 

D. potassium metal + water 


When chlorine gas is bubbled through a solution of aqueous sodium 
bromide the formulas for the products formed are 

A. NaBr and NaCl 

Be NaCl and Bro 

Giese Clovand NaCl 

be Nabreand Cl> 


An example of a reaction in which hydrogen gas would be produced is 


A. zine metal + hydrochloric acid 

sodium hydrogen sulfate solution + calcium nitrate solution 
C. sulfuric acid + potassium hydroxide solution 

D. chlorine gas + calcium iodide solution 


An example of a reaction in which water and a salt would be formed 


is 

Be H9S04(aq) a5 Na3P04(aq) mets 
Be H9CO3(aq) + NE{OH (3 > 7 
Ce ZN(s) + HCl (aq) gmet aerg 

De Nas) a HOH, (1) eeu 


When nitric acid is neutralized by rubidium hydroxide, the salt 
solution formed is 

A. RDbNO3(aq) 

B. RbOH(aq) 

Ge RbH (aq) 

De HNO3 (aq) 
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The reaction in which a precipitate will form is 


A. CsCl(aq) + LiOH(aq) pemmeme eC SO ertn dO. 

Be Rb2SO4(aq) + 2KOH(aq) — 7 2RbOH + K2S04 

C. A1(CH3C00)3(aq) + 3NH4NO3(aq) > 3NH,CH3C00 + A1(NO3)3 
D. Ba(NO3)2(aq) + Na2S04(aq) > BaSO4, + 2NaNO3 








When ferric sulfate solution reacts with lithium hydroxide 
solution, the precipitate that forms is 


A. Fe7(S04)3(s) 
B. Fe(0H)9(s) 
Eri 50165) 

D. Fe(OH)3(s) 


10.0 mL of lead(II) nitrate solution was mixed with 100 mL of 
0.125 mol/L potassium iodate solution. A precipitate was formed. The 
correct formula for the precipitate is 


A. KN03(s) 
B. Pb(103)9(s) 
Gs KI (3s) 


Le Pb(NO3)2(s) 


When FeSO: (aq) solution reacts with H75 gas, a precipitate forms. 
The formula of the precipitate is 


A. H9504(s) 
Be FeS(s) 


ite FeH(s) 
D. Fep(S04)3(s) 


In order to precipitate all the cobalt(II) ions from 200 mL of 
0.250 mol/L cobalt(II) nitrate, it was necessary to use 37.3 ml of 
potassium hydroxide. The cobalt(I1) ions were removed by 
precipitation of 


A. cobalt(II) hydroxide which could be collected by filtration 

B. potassium nitrate leaving the cobalt(II) ions in the solution 

. which could be evaporated 

C. cobalt(II) hydroxide which couild be collected by evaporating 
the solvent 

D. a complex unit consisting of cobalt(II) ions combined with 
potassium ions which was filtered off 
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Barium chloride was mixed with a standard concentration of sodium 
sulfate. <A white precipitate was formed. he ions remaining in the 
aqueous solution produced are 


A. 2Nal¥(aq) + 804°7(aq) 

De Nadi(aa) ae Clee aa) 

Cs Ba2t (4g) as Tea Cad) 
ar 2- 

Dee oe (aq) + SO, (aq) 


UNIT I - SOLUTIONS 


Objective 13: Write net ionic equations for the above reactions in 
solution. 


Solutions of barium chloride and strontium sulfate are mixed. The 
net ionic equation for this reaction will be 





A. BaClo(aq) * $1804(aq) > SrClo(aq) + BaS04(s) 


» 





oa oe ie Mi 
Be Ba*"(aq) + 2Cl (aq) Sle (aq eisks 4a s(aq) 
BaSO,(s) + stCl9(.s). 
ar . > _ 
D. Ba*"(aq) + S04 Cag) wae BaSO4(s) 


The net ionic equation ior the reaction between a sodium sulfide 
solution and ferrous nitrate solution is 


As NaqS(aq) 
Bemelar (aq) 





Fe(NO3)9(aq) 
eo a a 
s2 (aq) + Fez (aq) op PANU (aq) ear 


> FeS(gs) + 2NaN03(aq) 


a 
a 
“Ss 
+ 2- + Wen 
a (aq) ce a (aq) + 2Na (aq) + 2N03 (aq) 
Gs Fethiagy ts a FeS(s) 

+ 


D. Fe*t (aq) SA” ibang) Tee 


The net ionic equation for the reaction between a barium bromide 
solution and a sodium sulfate solution is 





A. BaBro(aq) + Na2504(aq) > 2NaBr(aq) + BaSO4(s) 


B. Baa Oya) a 2 BEN aq) eu 2Na* (aq) oe SOymatan) sem 
2a (ag) =r eleva) 2 Bead) a SO,0m aa) 

C. Bead) rac ole (ah aes 2Na" (aq) a Som anp =e, 
2NaT (aq) TecB Oe Cage tas BaSO4(s) 

ee aca Os, 25(aq)e age 21004 Ge) 


Tae NET TONIC equation for the reaction between potassium metal and 


water is 

Aw 2K(s) re 2HOH( 1) ey, H2(o) oF 2KOH (aq) 

By Bee) ee CHOC mre aera 2K Carat 20H bag) 
Gre 2K(s) ai H90(1) or Ho(¢) ne K99(aq) 


Dis 2K (5) + 20H (1) a Ho(¢) + 2K" (aq) + 20H (aq) 
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When cadmium is placed in a solution of silver nitrate a reaction 
takes place. The correct net tonic equation for this reaction is 
A. Cd¢g) + 2AgN03(aq) > Cd(N03)2(aq) + 2A8(s) 





Bem de) au LENSER meer Cae ee 203 0(an) fo 2AE(s) 
C. Cd¢s) + 2Ag (aq) ae CE aay + 2A8(s) 
D. Cd¢s) + 2N03°(aq) ——> Cd(N03)2(s) 


When magnesium metal is placed in water a reaction occurs. The net 
ionic equation that would show this reaction is 


eee ye 2OH ¢] seen? 19 ( 2) ob MeCOH)7 (5) 

B. Mg¢g) + 2HOH(1) —— > Hog) + Me**(aq) + 20H (aq) 
C. Mgcs) + 2Ht(aq) — > Hacg) + Ma**(aq) 

D. Mg¢s) + HOH(1) —— > Ho(g) + Mg0cs) 


The correct NET IONIC equation which shows the reaction of chlorine 
gas added to a solution of sodium iodide is 


A. Clo(g) + 21 (aq) — 7 12(aq) + 2C19 (aq) 

Be Cl9(g) + 2Nat > 2NaCl(aq) 

C. Clo(g) + 2Nal(aq) > 2C1™(aq) + 2Nacs) + 219 (aq) 
Demet (ent Naka) ebeclacaq) mmm econ (aq) 7 

21-(aq) + 2Na*(aq) 








The NET LONIC equation for the reaction between lithium metal and 
Mievie sacad) 1s 


A. 2Li¢g) + 2HN03(aq) > Ha(g) + 2h4N03(aq) 

Be 2Li(s) + 7Hibgaa) aF 2N03 (aq) te 2H" (aq) + 
2Liveanget 203° (aq) 

Ca Zhi 3) Pa ee) teeNO3e Can). gu7 2 (2) xe 2 ag) 
2N03 (aq) 

Dee ele a) sine 'li(aq)im ame 2¢e)it 2L4* (aq) 


The correct NET IONIC equation for the chemical reaction that takes 
place when calcium is placed in hydrobromic cleawal ote} 


A. Cars) 2HBr (aq) STS 4 ca’ (a9) + 2Br7(aq) + H2(g) 
preca, 6) (taco (aq) oe eos WEG) 22212) 
C. Cars) + JEBT (aq) oa. amare) + Bro(aq) + 42(g) 


Dre Ca(s) ar 2Br (aq) > Gaeta Se BID (1) 
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UNIT I —- SOLUTIONS 


Objective 14: Do stoichiometric calculations relating to reactions in 


solution using nonionic equations. 


D Use this information to answer the following question(s). 
‘A student performs an experiment to determine if the volume of acid 
required to neutralize a given volume of base changes with the 


strength of the acid used. The results of his experiment are 
summarized below. 





T* 


8 
Volume of 6 Volume of base neutralized = 20 mL 
Acid (mL) 

‘ re 





1 2 3 4 | 
Concentration of Acid (mol/L) 


From his results the student can ‘gueeie ielgatic 


A. 


As the acid concentration increases, the required volume of 
acid decreases. 

As the acid concentration decreases, the required volume of 
acid decreases. 

The acid concentration and required volume @feaciaeace 
independent. 

The volume of acid required is constant. 


general chemical equation to represent this type of reaction is 


Balto pace = 77 acid 7 wacer 
acid, +. water Pees bed Dase 
Saat acid > base + water 
acid + basé ——~ > salt + water 
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Copper(II) sulfide has a very low solubility, therefore it is 
prec..pitated completely. The mass of CuS that would be 
precipitated from 200 mL of a solution, where the concentrations of 
Cael ac) and Sey are 0. c00-mol/L,)1s 


Dee nL OO ee Cems aie ee 
Bee 5.8 eels ee 


Use this information to answer the following question(s). 
In a titration of sulfuric acid with sodium hydroxide to determine 
the concentration of the sodium hydroxide the following results 
were recorded. 
Volume of H9S04 used 10.0 mL 
Concentration of H7S0, used 2.00 mol/L 


Final buret reading 
(mL) 


Initial buret 
reading (mL) 


Volume of base 
added (mL) 





To calculate the concentration of the sodium hydroxide solution, 
the student must first calculate the 


A. number of moles of sodium hydroxide used 
B. mass of sulfuric acid used 

C. number of moles of sulfuric acid used 

D. mass of sodium hydroxide used 


If the equation for the reaction that takes place is written as 
NaOH(aq) * H2S04(aq) > Na 9SO4(aq) + __HOH(1) 

the coefficients for the balanced equation are respectively 

Pe ae 25, ok Cope Re a are 

iskepy Ae apeallig aan Game meet mes li, ee 





The concentration of the sodium hydroxide was 


oe Sk mOL/ Ls Cameo, UGlmoly 
Boia sO mol/L Di 2.00 mol/L 
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T Use this information to answer the following question(s). 


OT 





oun 





AsC13(aq) + 3Na0H(aq) > As(0H)3(5) + 3NaCl(aq) 
25.0 mi of arsenic(III) chloride solution is reacted with an 
excess of 0.200 mol/L NaOH, forming 3.15 g of solid precipitate. 


The number of moles of As(0H)3(s) that formed is 


A. 0.150 mol HG 4AGL 0250) mol 
B. 0.0150 mol Dy Oa c0) aes 


The number of moles of NaOH that reacted is 


Ree. L 0 ero. Gar 020750 mol 
Be. 0.0450 mol De 6.200 mol 


The concentration of the original AsCl3(qaq) solution is 


Kees OOrmoal (1, CaSO Ummol yi: 
Ber eso mol/L Dem 0. 0250 smol/L 


The minimum volume of 0.200 mol/L NaOH (aq) that would be required 
to react completely with 25.0 mL of the ASC13 (aq) solution used 
in this experiment is 


De Se Secatl Cc. 450 mL 
B. 375 mL D. 560 mL 


ee 


The volume of 0.25 mol/L KCl(aq) solution required to precipitate 
completely the silver ions as AgCl(s) from a 60 mL sample of 
0.60 mol/L AgN03(qq) solution is 


Awe. 0062 Li GR RUARN® AF 
icon Wi henas Det 208.0 


The volume of 0.420 mol/L hydrochloric acid which could be 
neutralized with 8.40 g of solid sodium hydroxide is 


A SSCP mL GC. 400 mL 
Seo) OUUF mL D. 50.0 mL 


yee 
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IT Use this information to answer the following question(s). 


/DT 


8T 


A student reacts solid zine with several copper(I1) sulfate 
solutions of different concentrations to produce metallic copper. 
The student recorded the time required to produce 1.0 g of copper 
and recorded the concentration of the copper(II) sulfate solutions. 


Concentration of Time required to 
copper(II) sulfate produce 1.0 ¢ of 
solution (mol/L) copper (min) 

0 50 

220 40 

3.0 45 

Ac 20 

5.0 10 


If the student drew a graph of the results it would look like 


a 
Nes. hee ts 
as 
© = 
Z = 
= = 
= om: 
S a 
cS = er 
TIME é TIME 
eae 
B. 5 De S 
Sy Es 
s 2 
s = : 
6 S | 
o TIME 3 TIME | 


From his observations, the student would infer that the time 
required to produce 1.0 g of copper depends on 


A. mass of zinc used 

B. time allowed for this reaction 

C. concentration of copper(II) sulfate 
D. the size of the reaction vessel 


Oe eS 


The volume of 0.100 mol/L potassium iodide which would have the 
same number of moles of potassium iodide as there are moles of 
Cu(NO3)9 in 25.0 mL of 0.100 mol/L Cu(N03)92 (aq) is 


DNS ies) mL eye S040) mL 
Ae eae be Oe. wdbeDomnh 
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20T Use this information to answer the following question(s). 
A student. reacted 10.0 mL of Pb(NO3)92(aq) wien LOO ml of 
Of 220, mol /i KI03(aq)> 1.39 g of white precipitate was produced. 





2 1T The quantity of lead(I1) iodate produced was 
g Avee 1 9 mmol Ce ems | 
Bee 2. 0 mmol Dawe UNTO L 
Z2T The molar concentration of the original lead(II) nitrate solution was 
6 He 02150 mmol/L C005 250 m0 L 
Bow Os 200 smol /ls De e0.600moL/L 
23 The volume of 0.100 mol/L sulfuric acid required to neutralize 





50.0 mL of 0.250 mol/L lithium hydroxide would be 


Aven O2.00) mL Come Lorn 
BoeeCOemE Dae 20s mL 
24 If a certain mass of Cu completely reacted with 0.350 L of 


0.750 mol/L AgNO3 solution, the mass of silver produced is 


wm NH 


oe 
6.3 


56.0 2 . ce 
Bem 22009 48 is 


aq 09 


25* Use this information to answer the following question. 


A student reacts solid zine with several copper(II) sulfate 
solutions of different concentrations to produce metallic copper. 
The student recorded the time reduined to produce 1.0 2 of copper 
and recorded the concentration of the copper(II) sulfate solutions. 


Concentration of Time required to 
copper(II) sulfate produce 1.0 g of 
solution (mol/L) copper (min) 

1.0 50 

2.0 40 

3.0 45 

4.0 20 

5.0 10 


The balanced equation for the reaction 1s 


98 A. CuSO4(aq) + 272(s) ==>) 20804 aq) + SUCs) 
Dr ors aay ends) 27894 Cag) © 254s) 
C. Cug5804(aq) + 2Zn(s) => a9 SOL ea © 2Cu(s) 


De CuS04 (aq) te Z1(g) ere ZnS04 (aq) eke Cu(s) 
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When an excess of potassium iodide is added to an acidic solution 
of copper(IIL) ions, the following reaction occurs. 


51% (aq) + Oui ac) 





> 2Cul(s) + 13 (aq) 


After the reaction was completed the concentration of the [37 aq 
was 0.470 mol/L. The. volume of resulting solution was 125 mL. The 
mass of Cul(,) formed was 


Na tensbiec ee ae 
B. 5.88 2 i Se 


Wn & 


& 
g 
The final mass of a 1.09 ke Zn bar assuming complete reaction with 


2.50 L of a 6.00 mol/L HCl(gq) would be about 


Reem Onld ke C. 0.60 keg 
B. 0.49 keg D. 0.98 kg 


8T Use this data to answer the following question(s). 


BoL* 


30T 


A student reacted a 20.0 mL sample of barium chloride solution with 
an excess of 0.200 mol/L H2SO4¢aq)* A precipitate formed which, 
when filtered and dried, had a mass of 2.34 g. 


The formula for the precipitate formed in this reaction was 


A. BaH9(gs) C. BaCl9(s) 
Be. BaSO4(s) - D. HCl (3) 


The number of mmoles of barium chloride in the original sample was 


gee CO Ota OL. Coron mmo. 
B. 8.00 mmol D. 20.0 mmol 


ee ee 


The volume of 0.0500 mol/L NaOH(aq) solution required to neutralize 
10.0 mL of 0.150 mol/L H9C03(aq) solution is 


Be 6050 em Cea 30.0 en 
Boe eee. Sm Dee. emu 


32T Use this information to answer the following question(s). 


Element A will react with ions of Element B in solution (similar to 
Zn ceacting in a CuSO, solution). Aistrip of A:was-placed in 100 
mL of solution containing B ions. The data collected in the 
laboratory were 


Mass of A before reacting 3 aes 
Mass of A after reacting 56.0.8. 
Mass of dry B formed 6.0 g 
Molar mass of A 20.0 g/mol 
Molar mass of B 50.0 g/mol 








> Jia adsun Soe x: 
iluutfeS af? ,enet S9R pe 
wat —~ dog Nk pare 


ate ~» atv actteace ate 
mila oA oa em Ge. 0 &: 


w & > {esFw % oe 


« 81f.0 ron 
5 8.2 


of «kt oa i a te @e2en Ionh 
oe ( 4 son 00.8 » if ol Ofte 


gi ft.0 Gas 
a4 ea .0 o& a) 


, ees sews ‘d BJen alfz on 
dn30 ile & 6) «BVT Insite ig’ 
7 020.0 )0 aeeske BAO 
Ls ) e hecet Le?) pee : 
he: iT OSG Be yo? stew6t Sar 
; a 
(ei) geal a = 
5 4 o oaaae 10 TSnaurT edi 


ions (0.2 os 
Logr a0 ‘ § afi’ 7 


a - EE LE LTT 
4 







- i ae) _ o0; aes sauiser sult 


>»o er 


éfs ine in al | 


mes Uniinice o.) & ieee 


Ps oe fase 








- 62 - 


From the data the ratio of the moles of A that reacted to the moles 
Of Bi formed as 


te Wl Sea Ch) aaa 
Be see 2 Tyee ee 25 


If the ions of A have a charge of 2+, then the charge of the B ions 


A. 2- royal a 
Be. I- D. 2+ 


The concentration of the aqueous B ions in the original solution 
was 


Ae Otoanio 1/L e tere ie2emoty/ u 
Bee. 0250) mol/L Dowel 2emoly iL 


After the reaction goes to completion the concentration of the 
A*(aq) is 


Ape 20601 mol/L Cel. 6 mol/L 
B. 0.60 mol/L D.  I8emo0l/L 


A 0.0100 L sample of 18.0 mol/L H9S04(gq) is mixed with enough 
distilled water to make 1.00 L. If 10.0 ma ot this solution is 
needed to neutralize 0.0300 L of NaOH(aq)> then the concentration 
of the base would be 


eee LoUe mo 1/1: CuO. 360 sm0 1 /Js 
CeO al) mol.L D. melee sno, & 


10.0 mL of a soda pop was titrated to endpoint using 0.0100 mol/L 
KOH (aq) solution. 

Final buret reading 13.2 mi 

Initial buret reading 9.0 mL 
The concentration of carbonic acid ina the soda pop sample is 


Rem ee mod / 1s C. W726 mmol/l 
Be 6.2 mmol/L Do Ge mo. 


If 20.0 mL of 0.400 mol/L HCl(gq) solution reacts WitheoUs) Ml OL 
Ba(OH)9 (aq) solution, tne concentration of the base solution is 


MLO too mol/L C. 0.533 mol/L 
Be Oe267 mol/L . De 0.667 Mel7L 


ote 26 ‘e2sea aff otabos 





: 
a = 4« S 


ie « ~ 





ae * Io anal omg iy = 


lr % eolssuineandea Say 


seu 


‘ios 51.0 Ae 


J\fow Gé.0° <2 7 

2ehg fo! Sage3 e872 389 _ 
+ 

at (ps) 


J\ina G40,90 sé [ 
JI\ioa 08.0 <8) 7 


7 
af a ets J 0010,G0 A 
es ww beliysels 
srijiettieses OS behbesn 
fn tf mens szed $fiJ to 
I\fem 081.0 aie == 
| ale OS120 A 
- 


i - + G7) AbOs & 1 in 0,04. 
edisutoe Coot 











42T%* 


46 


- 63 - 


fO. OF mL or KOH (aq) isvadded to’ 40.0 mL* of distilled water. This 
50.0 mL mixture is titrated to enpoint using 10.0 mL of 0.500 mol/L 


HCl (aq) solution. The comcentration or the, titrated Cdiluted) 
KOH (aq) solution is 


Ate One. mos. /L Comme D000 mod / Ts 
Bow 0.250 mol/L Dome 50 mol/L 


41T Use this data to answer the following question(s). 


A 0.200 mol/L potassium hydroxide solution in a buret is titrated 
into a 100.0 mL sample of carbonic acid in an Erlenmeyer flask. 
Final buret reading 42.6 mL 
Initial buret reading 3.4 mL 


The number of moles of base that were reacted in this experiment is 


4 


AL et) aumod Cc. 8.95 mmol 
B. 7.84 mmol Do 12.0 mmol 


The number of moles of carbonic acid that were reacted in this 
experiment was 


AVM eSs 24 mmol Ce) 3592) mmol 
Bee oo. 40 MMOL D. 6.00 mmol 


The concentration of the carbonic acid sample was 


iG, | SE inten WAP Cc. 60.0 mmol/L 
B. 89.5 mmol/L D. 32.4 mmol/L 


The mass of copper metal required to react completely with 600 mL 
of 0.200 mol/L AgNO3 solution is 


fog, Meeks Ce. edz 2 
Baegeor = De hee 


The volume of 0.250 mol/L HpSO4(aq) needed to neutralize 100 mL 
of 0.250 mol/L KOH (aq) would be 


Ly,  Paay SUE auil Ce LUO ml 

Be Ue, Ue mil Die OL 
Tholginimum volume of 0.220 mol/L era (aa necessary to 
completely react with the original Pb (N03 2(aq) Was 

Ane LOO. mL Cou Oo. Oy Ls 
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Use this information to answer the following question. 


A student reacted 10.0 mL of PDC(NO3)2(aq) with 100 mL of 
Oe 2200 mol A KI03(aq)> 1.39 g of white precipitate was produced. 


After the reaction was completed, the quantity of KiO3, in excess in 
this experiment was © 


Ae eh mmOL Cee co. mmol 
Bem. mon Dw 90.0 mnol 


A 10.0 L sample of river water was found to contain aqueous iron(LIL) 
fons eel Cewas also 1ound that 35.00 2 (ot NaOH(,) caused all the 
ironQl lL )atone: to precipitate: out of solution as iron(ILL) hydroxide. 
The concentration of iron(III) ions in the river water sample was 

en 2 eo Qummol/L, Gee 25.00 mmol/ 1, 

Boe feo mmol/L Des 3.0 mmol/L 


TD Use this information to answer the following question(s). 


ZT 


A chemist analyzed a sample of tap water from a Canadian home to 
determine the purity of the water supply. He finds that the sample 
contains dissolved iron(III) nitrate. To complete his analysis he 
must determine the concentration of the iron(IIL) ion. He does so 
by titrating 400 mL of the water with 0.0400 mol/L sodium 
hydroxide. 


0.0 mL 


O20 mL 
Hage AOD Galle 10.0 mL 
Zo om | 11.0 mL 





Initial reading of NaOH 

(aq) 12.0 mb 

Final reading of NaOH (4) | 
S$ ' 


The volume of sodium hydroxide used was 


tee els GC. 9.6) mi 
oy) leiraay anne D. 10.6 5mL 


The number of moles of iron(III) nitrate in the water sample was 


ees tno. Cy Oo camo 
Re esc mmo. D. 16 mmol 
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ae 
The concentration of iron(III) nitrate was 


Aw.0.29 mmol/L C. 0.80 mmol/L 
BeeeOso2 mmol/L D. 0.96 mmol/L 


The dissociation equation for the iron(III) nitrate is 


Repel 0NO3)3(-6) a > Fe" (aq) + 3N037(aq) 
B. CUNO EV Gr) mmm Fe>*(aq) + N03" (aq) 
Ge Fe(NO3)3(5) se Fes*( aq) + 3N03 (aq) 
ome NOs) ay 2 )eeee Fe (a0) + N03 540) 


The concentration of the iron(III) ion is 


A. the same as the concentration of Fe(NO3)3(aq) 
B. three times the concentration of N03 "(aq) 
C. the same as the concentration of NaOH/aq) 
D. the same as the concentration of NO3°(aq) 


A 9.0 g piece of alumium metal is put into 200 mL of 0.40 mol/L 
hydrochloric acid solution and left for complete reaction, then the 
mass is redetermined. The final mass should be close to 


A 10.0 mL sample of vinegar was added to 55.0 mL of distilled water 
and then titrated to endpoint using 0.0500 mol/L NaOH(aq)* 

Final buret reading of NaOH(aq) solution 14.0 mL 

Initial buret reading of NaOH/aq) solution 7.2 mL 
The concentration of the acetic Seid in the original vinegar sample 


is 
ips Byline’ 1074 mol/L Gon3 sae x 1072 mol/L 
B. 6.8 x 1073 mol/L D. 5.0 x 1072 mol/L 
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UNIT I - SOLUTIONS 





Objective 15: Do stiochiometric calculations relating to reactions in 
solution using net ionic equations. 





IT Use this data for the following question(s). 


To eliminate calcium ions from 200 mL of solution, 500 mL of sodium 
hydroxide solution is added. After a reaction, 7.41 g of precipitate 
is formed. 


RT The concentration of hydroxide ion in the 500 mL of sodium hydroxide 
solution was 
A. 0.0280 mol/L C. 0.400 mol/L 
B. 0.0500 mol/L D. 1.00 mol/L 
3T The concentration of the calcium ion in the original solution is 
A. 0.0250 mol/L C. 0.500 mol/L 
B. 0.0500 mol/L Demee 00m mol/L 


a 


A solution is known to contain oe y ions. If 200 mL Orethe 
solution was found to react with 60.0 mL of 0.200 mol/L lead(II) 
nitrate solution, the concentration of the Sore ions in the 
solution is 


A. 0.00300 mol/L C. 0.0600 mol/L 
B. 0.0120 mol/L D. 1.80 mol/L 
5 Solutions of Ba(NO3)9 and KyCrO, are mixed and 2.53 g of a precipitate 


are formed. If 200 mL of each solution was used, the concentration of 
the potassium ions in the original solution of K9Cr0, is 


emo m20 01 /L Ce 0- 10 mol/L 
B. 0.50 mol/L D. 0.125 mol/L 
6 A student was asked to determine the hydrogen ion concentration of 


a strong acid solution. 400 mL of the acid reacted with 2.616 8 of 
zinc. The concentration of hydrogen jons in the unknown acid is 


A. 0.200 mol/L Cc. 0.0500 mol/L 
B. 0.100 mol/L D. 0.0320 mol/L 
7 3.27 g of zinc metal reacted with exactly 400 mL of a strong acid 


solution. The concentration of the hydrogen ions in the acid 
solution was 


0 Al) 0.100 mol/l Coe Osco mol/L 
Romo el 2 amo l/s DomeOraroemol, 
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Sof 


A student placed a strip of copper metal in 400 mL of silver nitrate 


solution. The copper had an initial mass of 76.50 g and a final mass 
of 70.14 g. The concentration of the silver ions in the solution is 
A. 0.100 mol/L Gao. 250) mol/L 


B. 0.200 mol/L Dome. S00 mol/L 
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